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supported upon an adjustable stand D. This adjunct might have been dispensed with; but what is essential is the larger coil E, by which the effect of the iron core is compensated. This coil consisted of 74 con volution^ of mean diameter 18 centim., tied closely with string, and mounted upon an independent stand F. By sliding this stand, and ultimately by use of the screw G, the action of this coil upon the suspended needle can be adjusted with precision. All the coils are connected in series; and provided that the magnetic condition of the iron under given force is definite, matters may be so arranged that the imposition of the force produces no movement of the suspended needle, or, more generally, the compensation may be adjusted so as to suit the transition from any one magnetic force to any other. If the susceptibility (/c) and permeability /* (= 4>Trk +1) were constant, as has often been supposed in mathematical writings, the compensation suitable for any one transition would serve also for every other, and the magnetometer-needle would remain undisturbed, whatever changes were permitted in the strength of the magnetizing current*. The question now presenting itself is, How far does this correspond to fact? or, rather, How far is it true for magnetizing forces which are always very small? for we know already that, under the operation of moderate forces exceeding (say) 1 or 2 C.G.S., not only is //, not constant, but there is no definite relation at all between magnetic induction and magnetizing force, whereby the one can be inferred from the other without a knowledge of the previous history of the iron.
The magnetizing force of the spiral is of course easily calculated. The difference of potential in passing through n convolutions of current C is 4s7rnO. If the n convolutions occupy a length I, the magnetizing force is 4>-rrC .n/l; or, in the present case, 1287r£. G is here expressed in C.G.S. measure, on winch scale the ampere is -1.
It may be objected that the magnetic force of the spiral is not the only external force operative upon the iron. It is true that the compen-sating-coils must have an influence, and in the opposite direction. But calculation shows that the influence must be small. The radius of the large coil is 9 centim., and (to take an example) the distance of its mean plane from the suspended needle in one set of experiments on hard iron was 13'6 centim. Under these circumstances the magnetic force in the spiral, even at the nearer end, is influenced less than 2 per cent, by the large compensating-coil. The effect of the smaller coil is about the same. For the present purpose it is hardly worth while to take these corrections into account.
As has been remarked, the coils of the apparatus were always connected in series; but a reversing-key (serving also to make and break)
The idea of compensating the iron is not new.    The method was employed by Koosen (Pogg. Ann. Bd. LXXXV. 8. 159, 1852) to exhibit the phenomena of " saturation." 0'0491    .........    0'0488    .........       —                                              ^
